Effect of free malonate on the utilization of glutamate by rat brain mitochondria.
Malonate is an effective inhibitor of succinate dehydrogenase in preparations from brain and other organs. This property was reexamined in isolated rat brain mitochondria during incubation with L-glutamate. The biosynthesis of aspartate was determined by a standard spectrofluorometric method and a radiometric technique. The latter was suitable for aspartate assay after very brief incubations of mitochondria with glutamate. At a concentration of 1 mM or higher, malonate totally inhibited aspartate biosynthesis. At 0.2 mM, the inhibitory effect was still present. It is thus possible that the natural concentration of free malonate in adult rat brain of 192 nmol/g wet weight exerts an effect on citric acid cycle reactions in vivo. The inhibition of glutamate utilization by malonate was readily overcome by the addition of malate which provided oxaloacetate for the transamination of glutamate. The reaction was accompanied by the accumulation of 2-oxoglutarate. The metabolism of glutamate was also blocked by inclusion of arsenite and gamma-vinyl-gamma-aminobutyric acid but again added malate allowed transamination to resume. When arsenite and gamma-vinyl-gamma-aminobutyric acid were present, the role of malonate as an inhibitor of malate entry into the mitochondrial interior could be determined without considering the inhibition of succinate dehydrogenase. The apparent Km and Vmax values for uninhibited malate entry were 0.01 mM and 100 nmol/mg protein/min, respectively. Malonate was a competitive inhibitor of malate transport (Ki = 0.75 mM).